Daily rhythms in adrenal responsiveness to adrenocorticotropin are determined primarily by the time of feeding in the rat.
These experiments were done to determine: 1) whether feeding-related shifts in daily corticosterone rhythms are dependent upon changes in ACTH rhythms, 2) whether restricted feeding of rats results in abnormally high ACTH and corticosterone levels (i.e. stress), and 3) whether changes in either insulin or glucose levels might be the concomitants of feeding that change adrenal responsiveness to ACTH. Young male rats (80--90 g) on a 12-h light, 12-h dark cycle were allowed access to one of three diets for 2 h/day beginning either at lights off or lights on. The diets contained 3%, 4.5%, or 11% fat. A group of rats had ad libitum access to the food containing 4.5% fat. On day 20 of this regimen, rats were killed at 2- to 4-h intervals during the next 24 h, and plasma ACTH, corticosterone, insulin, and glucose were measured. Adrenal weight and corticosterone content were also determined. In none of these experiments was an ACTH rhythm demonstrable by analysis of variance. Neither ACTH levels nor adrenal and plasma corticosterone levels were higher in animals fed 2 h/day than in rats eating ad libitum. Peak corticosterone levels occurred just before feeding, and the restricted feeding paradigm appeard to sharpen the daily rhythms. However, there was also an effect of the light-dark cycle on corticosterone measures. Dietary fat content was directly related to increases in body weight and mean insulin levels and infersely related to adrenal responsiveness to ACTH. The data show that: 1) the time of feeding determines the timing of the corticosterone rhythm in the absence of a rhythm in ACTH, 2) restricted feeding is not a stress, and 3) neither insulin nor glucose has a substantial influence on adrenal responsiveness to ACTH.